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(54) KS9i<Z>£Sa Bacillus thuringiensis (DSFra^^^^n^ 



(57) 

clllus thnrLngiensls <Pg«c^W"r^> #f59§tt. Bad 
lias \huirngiensis <D±mmfc&^t?&&±&mm&& 
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/ot-M^-r. ttzit^wm^^n^L^^^ t *#ttts> Baci11us 

thuringiensis 0 
ci 11 us thu ri ngi ensi s 0 

miMifzi±2 m K mm<?> Baci 1 1 us thuri ngiensis 0 

4. Si gKlfiW DNA@23nj*>#AK«fcoT + »f3*LT33l9, * li 

Bacillus thuri ngiensis 0 

5. S i g K*eT-* f iOM*K#r*iEoaKi|*1ft*##"r*DNAK9!l 

|g^(7) Bacillus thuri ngi ensi s G 

J§ I- IE ft go Baci "1 1 us t" ur i ngiensis c 

7. B tl**»l &±<&C r yfcte^fc&S-rft 

1 ~ 6 gWf tt^— ^tcfBft co Bacillus thuri ngi ensi s 0 

\$tlZ>Zk*mWLk-r*>, 1tl3fe<Pl6H%7 gKga«<p Bacmus thuri ngi ensi s Q 

7 ^t- left Bacillus thuri ngi ensi s 0 

- 9 ^cpv>-ftL^—^tC|aftco Bacillus thuri ngiensis c 

i i. BKi^^/^fi^ms i g K&<tt*<DDNAmm*&ttm* 

m^m^mi O^^iam^Bacmus thuri ngi ensi s Q 
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i-z>DUAmmz&frzi:Z!wm.k-rz>, m#.<om.mm ogf^is^ Baciiius 

thuringiensis 0 

13. 1995#10^26B K*F • i~^3 ±)V • al/^ya> • * T • v 
^ ^ n - A • # - X • :7 • -*f • > X "r -f x .3. — r • r*7* '7 - 
;i/(the National Collection of Microorganism Cultures of the Ins ti tut Pas 
teur^c^-f- 1 - 1 6 3 4 "C^K? frfc Bacillus thuringiensis 407 SigK- CpHT4 
10) o 

14. 1 9 9 6 ^10^22 BK*f • ± 9 s a • 3 V9 s s a > • #X • *e 
>f ^ n jj- - #*.=.X A • *;vf ^-X'i/-f -^V^f-f fa-b • ac* V - 
;v(the National Collection of Microorganism Cultures of the Ins ti tut Pas 
teur)jc#^-I — 1 7 7 6 "TrfF It £ flti Bacillus thuringiensis Kto SigK" (pHTF 
3-lC/A(b)-IRS-T- A ) 0 

ffl^ 1 5 S fi l 6 £ tcffiftoiaAtt. 

19. It^&^&K £ iX^mmtZ tlX\,* 2> Z k £#^£-T&> 
B9& 1 5 4 tt 1 6 £ fcSB*to*lJj£f»o 

?>^&t££ft±£*&fciM^g$*l7t:;i £ S:#f itS, ItSil 5-19 
2 2. Si gEiW^*, tta^MI&'SrS i g K it^Sr^* 1*. 
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Bacillus tlwringiensis g)3r&%a;j3 J: «r-^tr^r#fe«jffiBfe3fflrit«J 
^%^«±^ Bacillus thuringiensis (/^j-jux f- a. - V v.X) CDfrM 

Bacillus thuringiensis ( B t) f±. #fc£&0&A<&*&3l K*t LT3&<il#t£ 

oTtt^mta-ftolfefc, ill i li^l©^^ - 1: ttili , WfcttfcfMI 
ift^-CJi, Btl#l3a 3 b* 5 tCiMf4l!l(:MLti^f)tL, Hi 
Bacillus thuringiensis ^ J: otji? *t;b#g&3ftlg|feffittfr#-r3> * 

s - \*imm<7>g>%t<vMfe : f-i*? u--yyzti, mm&teztL. mmffim&& 

c r yflt{£-?fcBfl**l*o 
Bacillus thuringiensis Kg^fc&fr&tt, i^^^T3 0=¥i£<£^ 

t-C ^ Bacillus thuringiensis p^ffl it^^m^UWM KMtt^ft© 

£ t fi, Baci 1 1 us thuri ngi ensi s £ ft 2> *%>7C-f 2> ±-?<D 

2 £ ft 2 o<o ftWtfiJEEP 

-19 2, 31 9^ittl^ #CCryl A c #jt Z> Pseudcmonas 
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fluoresces Sjjffl/fefcfll^TifcfcvMi^NfrtHfiP C T WO 9 4/2 5 6 1 2f 
W*ffl#KI*x s p o 0 A»fc^fcfc»t4B3*ifcJlfe^}ftL*v^&M#-eC 

£3*lT§fc 0 CI #tett. c r yHI Ajtfc^l&SOtt^J&MilSO c r 

y»fc^$&S^*^fc»i**oT^*jfc*fcig'fi6^*^ *R*fc£«>c r y II 

Bacillus thuringiensis ^^v^T, fj&^M&liiZtl^ft^ O ] 3 5 & <£ 
Tf=s7~? [a] 2 8 j:Hftftl^2j^g)->y-7B^M:j:oTt , fbL> Baci 
Tlus subtil is K^t&V^v EJ3«fc^->^v (a) KB^fcOfflffil*** 

■?tra«Ms i gE^itfs i g¥LtW& 0 

*3PJli> aEiHStt*', Jfc^&ftttLfcv**, ttiteSktt&tlikA, 
fc*L£v>jK £ tzi±J&mtttM?'*!kJ& Lft ^ Bacillus thuringiensis o^^ 

fcl&IBli, s i gESrHSl-*-***, s i g K(j:%mL^ Bacillus thuringie 

Um*, v'^Klfi^s i gK") S:HiLi^B t*Mi> 

Bt(7)s i gK-«SM#Si:ii, tttWD N ASe^iJ ^^At & i t K 
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s i g K-f^^te&lwia^ ifcttjffcfc^s i gKl 

*^ftri*ffllTOft;t*&JiifcU s i g Kit {5^(4 4^ Stt£ s i g KitfS^-K £ 

±Z^-r& Baci 1 1 us thu ri ngi ensi s <7) ^ffi £ g& & <P :W E ^fl -C$ & <P 
B t it, Baci 1 1 us thu ri ngi ensi S (Q ft % </) £ ft gfc-j- & £ LT3®#£$ *l 

Dulmage H.T. (1970) J: oTSa«3 itfc Bt subsp. kurstaki HD-1, f 
fcf4 Bt israelensis , 3 £{;* Bt aizawai 7-29 (,r<7D0^(i, jfcx 0 7 0 2 9-f 

MCftittt, Ztl^tll 995^10^260 H# 1-1634 
^-Ci3 «fc r>* 1 9 9 6 ^ 1 0 ft 2 2 B Km I - 1 7 7 6 -f-W 'tygt)^^ 

■tzl— h • /*7>y — ;i/ (the National Collection of Microorganism Cultures 
of the Institut Pasteur ) K&itZ tltcWffii Bacillus thuringiensis 407 Si 
gK- (pHT410)^o f ^|a^x.'^®^Bacinus thuringiensis Kto SigK" (PKTF3-IC/ 



(8) 1 1 -5 1 423 6 

A) Cb)-IRS-T- A )lc5|-rSo 
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PCT/RO/1 34 (1 9 92^7 J3) 



«fcflt#U C r y 1 tt«fc#LT*14*#U C r y 1 I li^l^S^ii 
left LT#Mf t> C r y 1 V liWCM L"C#14«r^-r& 0 



(li) ftWiW- 1 1 -5 1 4236 

flPELTV>;Uf, c r y I C n c r y I A, c r y ™A , B, DO<t o %Xm~? 

mmaim%&ffi<D$kfflli, Biotechnology, 1592 vol. 10, p. 418 (Lereclus 
et al) lc|£«?tLTv^ 0 
it<5^> MJH£ c y r I C»{5^£> M^fi&X. <t o T B t s i g K" K 
IAt4ifc* l T|4. c r y I C &{£^£#&rt s , tt*0*ffiD 

flflx.^ Bt kurstaki ©||f*ot, ^ #CD 7*d * - * - (T^mmT^ c 
r y I A c jtfS^iSefct^c r y HI Afcfc^O^n^ - ^-ofMflJTTc r y I 

Catted SrraiSM-l&S-*-* ^co-e^&o 

i*LfeO«i&#-Cf!lfflBrffi4c r y$Lfc=!h<D*K\±^ c r y I, c r y II, c 
r y IVjs ia'cyt ^flf^ii^f^o 

5 ^ KKM-raflfWfflaPCT WO 9 3 /0 2 1 9 ffcS 



(12) mmW- 1 1 -5 1 4236 

4fc»i-ews^«>a <t o k t await &o 

/Co 

Tfc;£ffl-C&*K ifEitte^^ 5 Kt:J:oTifcli«II<7)yy 

AfcBrrifflfflii&ife&fc. J: oTB t<7)s i gK^MM^n-i^^JjL 

& o 

t^iH 5 -C^^^ ^-m^^g^ii, #imJ5lPCT WO 9 4/2 5 6 1 2 
#3&WHU S i gEitfij^-S-*, f£jt<7)f£t£& S i gKft^^Jf, § 

o 

#l|Hli, Bacillus thuringiensis ?) s j gEiSi^s i g K^-feteitte^O 
^if^gi-o p AB li5<tO f pAB2 5 Wffl^itCioTB t Jfe-fe 



(13) 1 1 -5 1 4236 

^fflfciSU H^ti^tl^tlp B R 3 2 2 (o r i E c ) «5«[»i8*«tO f p 
E194ts (or i ts) <*>tK»iB*g-*-o 

$2l2lfi* Bacillus thuringiensis K£ if &&^:<?>frffi <Dtzt><D-fy J* ^ K 
<^#^$-S1"o pHT304-18 Z^Wfltrt-^?ttTV^(Agaisse and Ler 
eclus 1994b) 0 ^epti e rmC. b 1 a £ «fc V* 1 a c Z<7>*E^;frfcU isJr^E. c 
oli (or i E c ) Kj3tf*«1|g«iffi«;frfa*jj*U or i 1 0 3 0liBt p 
HT 1 0 3 07'7^5 K^^HjlT* *) (Lereclus and Arantes 1992)^ 
EFUi±fEOi: ^ fc^n*- p s i gE, psigK, Bt I&XXTB t 
II^t,HJ&U^:4g¥^^I*^-rCRong et a"L, 1986; Sandman et al., 1988; Wb 
ng et al. t 1983) e spoIlD, c o t AJ3 <fc V s c r y I A a itfi^CD^n-t — 
*-^J**:£-*-*H i n din -B amH I ®fJt(±, pHT 3 0 4 - 1 8 ZCU 
v > X ? n - > ^ $ tt T v ^ o 

^3EI(i, s p oHD^itFc o t Ait^^-O^n^- ? -ofiJ^T-eOB t 
fc*5»t*0-:*r9* h Z/y~V<n&BL*&t. Mm* 3 OtTS PJgife-e}£W$ 

&o AlipHTsp oIlD^^Tl-^B tfc<Dp-if7? Y =s V- ^^Xtb *) > 

BlipHTc o t A^ttJB t W<Dp-Jfy? Y ^ ? -HI&^X&Z, 0 fi-tf 

hfy-i£<osfrmm®nts P 0 + 4 0 7 (■) , 4 0 7 s i g e (•) , & 

«tO f 407sigK" (O) ^Sft&I^MKilOSeLfco 

»4Bli, 3 0V<DS PJSJft-ClfeWLTkp HT c r y I A 2 *^-f&B t <£>® 
c r y I A a«W#IT-C#*S*tfci? hv^--b^M^i 
To fi-iT?* Y'yy-^mt, Spo' 4 0 7 (I) , 4 0 7 Si gE (t 
) > £ J: CM 0 7 s i g K" (O) T^Sti&B#MKiIiJ5EU 

&5EUi* P HTF3-1C/A (b) - IRS-T7"775 KSr$t 0 
7"7^5KlipBl uescr i P J1 K S " 7^£>i§ig£ *l (pB 1 u e s c r i 
P IlKS"c7)DNAIi I" b 1 a + o r i EcJ 7,K£-o XU 3 ft) % p B 
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luescripUKS", J: ^' Bacillus cereus aitf)t h^t^f^'J^i 
&%tf^-f& t e t afS^fiCMfiOKteSLfcT n 4 4 3 0 b 7 ^sKWO- 
ereclus et al., 1986)<7} ft ^^fi)*^ (internal resolution site) (IRS) 

21®coge9!}$-^T U i*U2, MKc r y ni AWp 3 ^nt- * -cofU® 
T^c r y I C/A (b) vjtfe^n- K^^CAgaisse and Lereclus, 1 
994) x j3 <fc ff B. thuringiensis tp P HT1 0 3 0 X 5 K<7>^S£?I(Lerec"lus 
and Arantes, 1992) £ -g- A, -cv^ & 0 

H6@li, K t o Si g K~»K-g-£*L£T n 4 4 3 0 h 9 > * ^V* > <7) 
TnpH >-r^7--irKJ: oTJWS*L& 2«co I R S^M«x.K)S 
£^-To M»ftx.!j^4DI»y7^^ Kfip HTF 3 - I C/A (b) 
— IRS — T — A k\fri£tl2> 0 

B t 4 0 7 (MM HI) i5i^tf)7^n?'J7x7 ag#(acrysta~n 

iferous derivative) (c r y") (±, _h!BcoJ:^ £0. Arantes^ J: oTfS £ 
^.(Lereclus et al., 1989) c E coli K-12^ T G 1 (A (lac-proAB 
) supE thi hud D5 (F' traD36 pro*proB*la 
clq lacZ AMI 5) ) ? n - ^. > ^^Kffl ( Gibson 1984 
)<> Btft*3 0t^'J7^i (LB) ^ J3=fc tfH C Tigi&( Lecadet et al. 
, 1980), ttzm^M^mmm^. (SPtgiik) (Lereclus et al., 1995)-^^ 
E coli ^(i, LB»3 7ttW4, MS^fcifcOfcL^M 

Mi±Tfeo«i9-e&& : T>e->«; ^ 1 o o ^ %/m 1 (E. coii km-tz> 

) ; (B t CjtttJ) ; # -f z/ V , E. col 

i KMLT 1 0 ^ g/m lfeiO ! Bt(:tLT 2 0 0 /<g/mlo 
^^^^ K^TONAM 
S Gruss^J: 0 -ctt^? tLTs: p RN 5 1 0 1 7*9* 5 Ffi. ^ 9 A |^t4£t><7> 

terngtemmm??* ^ ft-* (9, ^tiii P BR 3 2 2 <?)ciai p e 1 
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9 4 t s CVillafane et a"L, 1987)<7)J$AK £ o £ ittz 0 B 1 u e s c r 

ipt7"7^? KfiStratagene^f,x# L. pHT304-l 8 ZiJi^p HT 
4 1 Q-f^T,^ K«*«ltta^*^S!*L"Cv>*CAga1sse and Lereclus 1994b; L 
ereclus et al., 1989) G Cry 1 A a ik^<0 -fu -t - ? -«J**-ft-tf 3 6 2 
b p»rM-<7>*i«iI^fflV^tL*^ 'J =f* * V*?- K (CrylA— I33«fc Z/C r y 
I A - 2) ^1 a^*1"o C r y 1 A - 1 7*7^- t±H i n d HI ftM&gB 
fcZ&t? 5' 7 b p«>tt£SB**U CrylA-2y7-fv-liBam 

H HWKWffiSr^T-r* 8 b p<o#eaj*^ri-4o 2 o<a*!)RSgS4fc*il|EA LT 
, PHT304-18 ZU^»t*^n-^V^«"lEjti-ao Bt s i gEfci 
tfs i g Kitf5^£*Wrr ffi^"T& itfe^O 5 ' ^^^3' 5 ' 

5fajgna^4«!iRBgpii*^r-r** >; =r** K*fflv»* pcr KX^xmm 

U pBS KS"^^v»TaHH»c-9-^^n-->^-r4 0 s i gEfciffs i 
gK 

Ifif-^ 5 ' m&l*. fWB amHI-XbaI<08 5 7SJ:^6 1 lbp 
OftOR»f>i"C*4o 3 ' mmt, -e*L-€-*tL8 0 7i3J;^6 0 6 bp©EcoRI 
-B amH IftOISBf>T"C**o i tibw&tettZti^tMD 5 ' fed: If 3' Hit 
£-^t>DNA®f>i-£ffiS!iLT, p RN 5 1 0 1 79*^ FOB amH I MIRfMfc 
K &tt& Enterococcus faecal is <7> a p h A 3 jtfc^ (Km R 7J-t-yh) Crieu- 
Cuot and Courvalin 1983)£;£-r& i. 5 kb^Xb a I - Ec oR I Bf^K 
±^«M^tt^7^^ KpAB l^iVpAB 2 f±> -e^tts 
i gE^Jr^'s i g K atfS^fc £ v> T 7J ± v -i' -> <£ oT + Kr? ti 

B, subtilis (7) s p oHD^J: ^'c o t Aitfc^OT/n^e- ^ -HJ^^r-etl-?-* 
tL^T-f S 5 K p D G 6 7 5 is J: ITp D G 6 7 6 Ht, Dr. P Stragier (Ins 

ti tut de Biol ogie Physico-Chirm'que.^N-'J , 75^^) ^^tt^$tL^ 0 pH 
Ts poHDii, pHT3 04 — 1 8ZC0H i n d 111 33 X C^B amH I ffiMSB 
iiiS)W(0pDG 675<^300bpCOHi n d HI -BamH IIJIIitH^ 
i-n-ivm: t KXoXm&Ltto p HT c o t Afi> Tf£<7)J: -5 £ LT 
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mmVtZo -f%te*>. P DG 6 7 6cOEcoRI-BamHI WW<OA 0 0 b p 
£#*J!JKpBS KS"(:i3^tt/^n-^>^Lt < pKScotA^ 
o *v»-C, p K S c o t A<DE i n dm -BamHI WHKBrfi-*:. p HT 3 0 
4-18Z(OHi ndHI tBamH I fME&gBtecDM-C-tf-T** a - =. V if U 4. 
ItS/^^? K*p HT c o t A^^^fWo 

■79X3 KDNA*, «*«J4T;P*«; y-v'^feHioTE. coin ^fefflft 
t^o MftDNA*, MC^?tLTi/^^B t CMsadek 
et al., 1990) o ffrlBlg^is «t 2>*T 4 New England Biolabs „ tfy* 

ytfa-fc?7^?)Aft4o DNA»fM-^, Prep-A-Cene * y h (Bio 

Rad Laboratories, 'J yf-^e> K, *'j7*Jl'-7)$ , ffl^T7*'n-^ 
-effSJ-r^o * >; =fj* ^ V*?- K^?>fv-li, Censet (/nmj, 7 7>^) CJ: 
o T *U P C RiiiPIfiGeneAnp PCR 2400^g (Per kin-Elmer yt x?~ 

yf-f-, *'J-7*;w^T) *fflv»TfH© P C Rif BCfflv^DNA*? r V v 
?Xit, B t 4 0 7 fcffifc ^ n - - > if Lfc c r yAa itte^-CLereclus et a 
1., 1989), tit it 4 0 7 Cr y-^^ttfflL^MDNA^l, RtS* 
#l4TSBWffl«9-C**o 9 5tt"5M^ -> 3 > Lfzfe, M7'J^ 

><Ofztb5 7tT"lM* 3 0^-r^;W 7 2TJ-C14HB 

, isi^tt^^ftg 2t-eim itti: 7 2 *c-c l ofrffli&rfcfc-f y**^ 

-Zsa-y Zffio T a q*'^ 9 --if it, USB Laboratories ij - y jf , 

*^>r*) frhx^-t&o mmtfi^mzm^xE a>n o^sMKifeSrffv^ Bt 

iSMigEKfemstlTv^J: } nm^?L^«toTBS^L^CLerec1us et al. 

0. 1%SDS-1 2%PAGE±tif% 

mm<Dmn* > jgngRjf-eo Plutena xylosteHa coirfjjfe is «£ tf&flir fcfEffc 3 
tLTv^iS^TOCSanchis et al., 1988)£ffl ^-cMf 
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B t<7)S i g E - 33 .E O* s i gK -$jBMmfe<Dm%k 
*:ih?frs i gEJScfctfs i g K<?> Km" t J: ot^l S *l£jI<5^-<7> 3 if - 
p AB 1 feWpAB 2 <DHkf&£&7?X < K*, i^LCiotB t 
4 0 7 C r y-^KagA-T&o s i g E 33 <fc O s i g Kjitfe^O s i g E I 

: Kmfcitfs i gK : : KmTtlr Lfc3tr-cJ:*1liftli, ^K^FiBJK (4 
1 

0£#HB£ft*:^) o^l H*?)^4J: 3 pAB 1 l)t(±p AB 2^77, 

xi A is y citt-e* & o 

hit, z/yKttT&*ft,h<7)Mmz£^xmn-rzzt&-?%2> 0 s P 

0 ZZm&mfa (TI5<7)4 0 7 - S i g E~33 J: 0*4 0 7 - S i g K") ii, 
v^-^fcifttgre**^ i'J^nv>f ->>MliJ6$14-C*4o B t s i gE 
33<fcO~s i gK»f£ : ?W^-*t?>(0 + Wf$*L^:3fer-H«l:4a»JiPCR^*ftJ: 
otfx y ^ L> 1}?? itfc^MII#©M#D N A * P C R O v 

tufflv\ zfi*'ti<7>ffiffi&)nffimm*zti j eiis i g E- 4 33<£o ? s i g K 

Bt S i gE'&Xas i gK'^&gESfleWU £fr 9 i £ * S T # £ 

v> 0 WffcttJia^Ji, HCTf^iJSP«T3 0t:-e7 2 BtMfifcWL 
L£v> 0 |WI^^^W^#T'{±, »4«^«lia^ft < i (> 9 0 96** 2 4 I^M i 
(i4 8^HtCWiit^o ffi*l^8H»SlKJ:*j|Blia.^lt-Ct±. s i g E" 

flfc, f«tKEItCW4. s i gK~^&^#l*fctif£Mli&^j£88 ( 
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1 a c Zjtfc^fcjft-fr Lfc Bacillus subtilis co s p o I*D is <£ c o t A jf 
fE?(0/nt- pHTspoHD&itfpHTc o tA^7^ 

(#2l2*#J!R3*Lfci,>) ^iiU, B t a E is X V s a 

Km*<D&m.&£V s m9i*Mm'r2>o spoUD?:, a EH^£-£-tfRNA*K'J 

J 7--fe~K<fcoTi|£¥-f &CLopez-Diaz et a"l., 1986; Rongetal., 1986) e d 
^atfe^ti, SPSHHiJtt&ll&^^S^MIS^^IM-^UT^sCYoung and Man 
delstam 1979) 0 c 0 t AMittlt. ftefrM? a - K L, *<*>4S3?li 

ff KCSandman et a"l. t 1988)fc ,fc 0 tMt4 0 pHTspoHDii^pHT 
c o t K-f^Ts ? KSrWJWMLfc ioTB t 407 Cry'Spo*, 407 
-S i gE"i3«tO ! "4 0 7 -S i gK'CiAU p-1f*7>? r ->*"--*fO#fi££ 
S PJgfttl-COBfcW^^ttSPi-* (#3 A0i5 XV s 3 BH) o SpoW, s 
p oHDyn*-*-<af|HJ^T-C?>/?-#*7* h ->^*--{f<7)^f± t 
, t 5^fi*>'**®:a s *:*j& 1 0, 0 0 0 U/mgi:lL^ M^t^o /? 
-if ^9 Y'sjr-WD&iSL&c o t A :/n^e- ^ -<*>ftU1SPTK£>4 8i*fe-cii, c 
*Ui t 6 rfflfCflfctBStL, t 1 1 Cli^^A^f ^4 0 0 0 U/rag^It 
*o spoHD^Iico tA' -' lac Z*EJ£»#fl:fc 4 0 7 - S i 
gE"^MItt?l±, /? -1i<7? h->^-4foHm»i«ffi5*L*v^ (,9 V Kir 
M 1 0 U/mg*tK) o s i g K^lsllia EH«koT^k-r^<7)-eCSandtnan e 
t al., 1988), £O!£MJ|#T~{iH^K{±jt±3*t&^ 0 4 0 7 - S i g K" 

^iii*-ec o t Ayo^-^-ij^si&n i a c zo^mi±^m?*t-r\ 

Bt(DS i gE'feJr^S i g K~g£j%^fM%m3tt& c r y 1 A a 7 - / lac 
Zgjlfg 

B t W»fe«i*J:O f S p o"^«RK**t-^»t* c r y 1 A a jtfS^-<75 
-^-<7j— j&<|£pgfl (temporal regulation)£$J5£-r & c r y 1 A a' - 

1 a c Z -7?* 5 KfrflMSLfco c r y 1 A ait^^^n^e- 
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c Z 'J jK- ^-Ifi^Op HT 3 0 4 - 1 8 Z±«E"C^ n--> ^-T4« pHT 
c r y 1 A 2 t ^ ? *L*>£j£ Ltz 7*7 * 5 K*, MjWMlfcJoTB 

t 407 Cry"Spo\ 407-SigE"*J:O J 407-Sig K~*M- 

^A-T^o Spo' 4 0 7 C r y"**fc*Stf*>/9-#5* h f^- t 
t 7fc**W>, t 1 HZft-<D2<m<D\£-?*G-r& (AMIS) o 
spo IlD' -' lacZfiitfcotA' -' 1 acZ»##^>TjpH 

Tv>* J: 9 t 7 J3 XV s t 1 1 liff E&XVo K^3&m<a**^Kfflii-r&o 
crylA a^T'n^-^-fli^KJroTJM^tifc/S-tfv^ h v'*'"- 

Jifc«>!&5Ui> 4 0 7 -S i gE"tiiIlC^tS ($4 1) <> LfrLK&h 

, p-if<7? h-> -e ratfea* t 2 -e^m s *u t i o -c 9 y** ® 2 o 

OU/mg^t^Jo c r y 1 A a O ^"n*- ? -fli&K <fc o Tjgjjc? *Lrt: 
p-1S*7 9 Y'y9-^Wu\t t 2-CS8J&U 3£M^Htfc4 0 7 - S i g K~-Cli 
t 7 9 0 0 0 U/mgC^>^R*i?t (»4H) o Sp o***-Clfe 

tIfe?M*<7)c r y 1 A aite-?O^K*>t* a KH^M4^Lt 

^M^O 4 

BtOS i g E J3 JcCfS i gKt:^(t^CrylA a»%<Pj£& 

B t 4 0 7 ©»**C c r y 1 A a jfte^-fc^-T & pHT4 1 0 3 K 

(Lereclus et a"L, 1989)£, I^?LCJ:oTB t 407 Cry"Spo* 
, 4 0 7 - S i g E" 0*4 0 7 - S i g K~«efc#A-*-*o 

M3£&#£3 Ott-HCTJoiffSp^i-e^L, jfcH14$f;UfcCcrysta1 
line inclusion)^jt££#^|^^*££ iWWi^CJ: oT^t^ 
o HCTitifcTM 8 L^ii%, ;*;£&-fcf 7 3 ? KSSb b bA 3 4 0 7 - 

Spo*£<fcO ; 407-Sig K"Bfi^m#-eB^ti^.o L^L S p o 
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tii^i:, nm-r&o hctj£*&-t?7 2B#wjftWLfcm-e*b, s i gr^ 

&mWfrh<D&^±&\fcliMmL%^o pHT4 1 0^7^^ K*tt4 4 0 
7-S i gE"-eii, il£iFa{iil£?S*t&^o 

? ys*?W<VS D S - P A G E^M-Cfix p HT 4 1 0 fc^-T^ 4 0 7 - S i g 
E~mi. pHT410^tf4 0 7 C r y " S p O + #ctf> h&h tl& <T> t Wlffi 
fc#3K*^£-r*l^£:/9*3 K«r*-T* 407-S i g K~ t *K 1 3 

OkDa^CrylA a*°'J^^ K£j££L&^£ £ ^tU^S 0 

J3&^- sNf B H a£ <fc CJ f JfflJ&-jBfA»IWO«AfStt*, &-g:i&-C«>Flute-na xylos 
tella S^M^O^j5lS-fflV>T^*f-rs (SI 2^) o 4 0 7 -S i gK _ Mi 
flcK&ft&Cr y 1 A a W©^^^R©ffS*#itMf, d4>ffi*M>*Sifl 

<D*4*TV 4r>ni, 4 0 7 - S i g K~-Cjl£$tl& C r y 1 A a#^t±> p . 
xylostella t oTls!)T#'Mi^ i: ^/T LT^|> 0 Lj&*L*j&*£> 

±SB<*)£Sfc*#T -C (i v K * ^ fi L $ f±fe6T§§ < L 

sH&a*-f > »I- 1 6 3 4ffCNCMKggtgfttv^ Baci 1 1 us thuri ngi e 

s i g Ka^«r^tfM4**5&^^>f ->^K:»i"*iH4S:#^--ri a p h A 3 
itfg^fc «toT«f Itl». ? H LtlUL^Iftt, CrylAalfi? 

jsit^e rmCSfEf*tn p HT 4 1 0 ~f*7 7*^. J: oT»H<Ejft LT, 
xnav^f v->HM-r^iiM'4^ft-^i-*o iO^fl&^Jdmt*. #ihJW 1 at: 
C r y 1 A a#i*#ii:84tSe 

c r yHI Ajtfe^-^yn^- ^-^)$IJ|lpT-rC rylC/CrylA (b) * 

-rtgHgfra- K-r^afe^^j&a-j-^K to S i gK' (pHTF3 
-IC/A (b) - IRS-T - A) fc#£Lfc B. thuri ngi ensis<7>|a^x.0^ 
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<omm 

K t o ftft B. thuringiensis o^^Ji&^Blfe^-C^ *) * £<Z>li*MiC r y 1 
A (c) m<DS -rt»*Sr-fr*-r* 0 1*3*5* tt. *ii3J:«(:i3lt 

& h fr-=en n y^^)O±^^#^-e^).?. 0strinia nubilalis (ryy^-ff) <7) 

idjAMWLTJKiimi^Sr^r-rio £<?><* -F*!#lf (*£oT, ItKt o) 

{i, Spodoptera littoral is „ Spodoptera exigua J fiMamestra brassicae<7> 

^I$*ifcv») o It, CrylC £-f*I#3f> 4fc»iJSLTU*^TC r y 
IC/CrylA (b) fcOftftliC rylC/CrylA (b) *>7J-t*l 
ll^ot, fOfi (PHT8 1 7*7^5 K) ri«Sanchis et al. (1989) 
«fc oTiIJnfi9fcffi«3 *LT^* 4><7>f±> S. littoralis tC jtt Ltfet^tt & ^ 
% 0. nubilalis tifr LTte&^t£T~fr^ (#3^) o 

/:l^>7crylC/A (b) mfrTZmX? & Z ktfM%'C$> <?tz 0 L^L 

^EjsXZ^yy^K^M^m^-^^-oXmt-r ^. thuringiensis p i 

(Dc r y 1 Milted (l&^lfcmfcaFtt) ^SAIi, <5 -f*J#^co^^*^)J# 

iPMJ:or»iSiW$*L ! fl:^tt^$*LTV»*o cry 1 Molt* 

dOSUfett, iOi#K#ftt*«*4c r y 1 lfe^^n^-^-CJ:S||& 
^SJjfc^ -> ®*<Vffife%}&K X o Tiit & £ £ 5&*-C£ £ o £ ©W«*»ft 
-f&tzib. *jat-4r ») CSanchis et al., 1996), C r y 1C^>^SS:3- K 
tSl^^, ISm**>'^vJ3&?-BfiEEg : ?-CAga1sse and Lereclus, 1394) t«» 
4LT^I. c r yHI Aitfe^^yn^e- * -<&flnHlpTUiI < Z. ti)^% Z> Z. t 

c r y HI AyD^-?-(7)WiTt-c r y 1 C K t oii:#ALT 
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, iix.K t o (p HTF 3 - 1 C- I R S — A ) CSanchis et a"L, 1 

996) 0 Z<Dm&X-&&M* mftKC r y 1 A (c) i3«fctfCryl C«£m£ 

o ®1*K to ( P HTF3-1C-IRS-A) -C#<bft& 2&m<r> d 
CrylA (c) ^iCfCryl C <*>*fc£jft*<7>if *D*i% S <b < 
ItScryl CKE^^llil&W^tlW^^vBflUoT^kLiV^ 
ikClitWCftt), IfiflUftKftffn c r y 1A (c) itf£^<*>Hm£*& 
#LfcV>. *9J*B#fcia*<*>K to SigK" (pHTF3-l C/A (b) 
— I RS-T-A) <*SrflHH-r*fc*, S littoral is Kfrj-Sfima'C r y 1 
CiH^iotwJ + ^yJ-rtilCry 1C/A (b) Srn-Ktil 
c r y 1 Cita^-CSanchis et a"L, I99©fcov*T L£ii >J 

H cr y III ASfE^oyn^E-^-OflJ^T^a^^o 

EltfcK, K t o*fcO s i g K ^f£^#M* C«s i g Klfi^'a p h A 3 
a^ldioT^Br^ttTV^) pAB2^9^^ K (»lB*#I?*lfc 

JKto Si gK'^HC TJ$Sfe"C 3 0*0^4 8 Mig^T & i: , »9 CDS 
OCrylA (c) $ - W#St£j££ U £ *Ui^«f a t£»A#<^ilT^i L 
, lMJ&+fc:*^-fcA'#A**irt:4 * fc*!}, 'J -->*££*t&v> 0 0. nubilalis 
K 

tt-t&K to Si g K'W(Ommt, K t o Si gK"W*ttMI?Jt 
T^T4>f fzitZtlX^K < bi>, K t o$M*<OfSt£i: PI4SfC**o 

^X, K t o S i g K~«c*. P HTF3-1C/A (b) - IRS-T 
7*9*^ KT^S^SlfeL^ (f£5 ®£#MS*L7tv>) o pBluescript 
II K S-&*<DZ.<D77X $ }?l±, Tn 4 4 3 0_h7>^*V>?)WI! 
^(/internal resolution site) (IRS) 2'|@<^Se?!i^^r-r^> CLereclu 

s et a1. t 1986) 0 dtt^O 2 '(Sco I RSli, pBluescript H KS" 
, isitfr- h 9-9->f * 'J ^^M-r-g»iB-1^^##L^o Bacinus cereus a^co t 
e t &f£^<0 EC Will K 15*3 tiT^So P HTF3-1C/A (b) - 
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I R S-Tfi> c r yin AOp 3 "?n -t - ? - <*>ft!l3PTK. ^ 9 c r y 1 
C/A (b) (7)3- Kggjfe J: C^ g. thuringiensis ^ p H T 1 0 3 0 ~7*7 ^ 
lKSaiB*:*A/"C^a CLereclus and Arantes, 1992) 0 

K t o S i g K"l*^*4itT^4T n 4 4 3 0 h 
/><OT n p I >f >x^9--if{±> I R SgMfc<&M<&fflft£RJSS£»»L 

2-fH<OSRt»t^Wd pHT 1 0 3 O:/?*? K«5««Kfc** 7crylC 
/A (b) jt^tSr^-rs^o/i^^fii-iit^-c^. iOJ:^:Uft 
feitfcp HTF 3 - 1 C/A (b) - IRS-T-A i: ff- i£ *12> 7? 7, 3 KWU 
pB 1 u e s c r i p t II KS'iJ^t e t fltfS^MIi]^* D N A ££o 
(fS6H**MSitfcV>) oKto SigK"(pHTF3-l C/A 
(b) - IRS-T-A) CrylA (c) Ui^CrylC 

/A (b) 5 -rt#3R**»**)0>*-Cj££U ££o"C£lK t o ifcfiK t o 
Si gTiJ: «9 fcJfcuflHt*^* h 3 #0j(***-*-* (i4i) 

o 

1-) CrylA (c) fcJrtfC r y 1 C/A (b) $-f*I#95fti> fflJfe't'K: 
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crylA-l 


5' CCCAAGCTTGCAGGTAAATGGTTCTAAC3' 


156-177 


Hindlll 


cryU-2 


5' CGCGGATCCATCTCTTTTATTAAGATACC3' 


495-518^ 


Bamfll 


sigE-1 


5' cgggatxxx:gttgaaagcgtagaggtcagaa3' 


16-38 


Bamfll 


sigE-2 


5' GCTCTAGAGCCAACGCGATGCATATGTTGCTA3' 


834-855 


Xbal 


sigE-3 


5' GGAATTCCATTGTCTGACGTGTTAGGTACA3' 


961-982" 


EcoRI 


sigE-4 


5' CGGGATCCCGATACGCAATATCTCGCAATGA3' 


1730-1751** 


BamHI 


sigK-1 


5' CGGGATCCCGTCCAGTTATAATTTGAGCTCCAA3' 


31-53** 


BamHI 


sigK-2 


5' GCTCTAGAGCCCCGATTGTACCAAnGAAAT3' 


603-623** 


Xbal 


sigK-3 


5' GGAATTCCATTAAAGCGATCGAGAGCTATT3' 


627-648** 


EcoKI 


sigl-4 


5' CGGGATCCCGGCACCTTCTAATATTACAGATAGAA3' 


1194-1217** 


BamHI 


sigE-Ch 


5' TTTTCTAAAAAGCGTATTGAA3' 


1-22** 


m 


sigK-Ch 


5' GGAGAAACCATAGTTATGAA3' 


1-20** 


m 



' Wong et a"L, 1983 % "Adams et a~l., 1991 c 
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WW 


LD50 a 




VtmtLiz-gt&O n l/ml b 


407 Spo + (pHT410) 


14.7 (7.9-21.8) 


407-SigK" (pHT410) 


124.6 (68.6-1358.7) 


407-SigK" (pHT410) 1M8»1 c 


35.6 (15.2-71.2) 


407-SigK" (pHT410) d 


9.5 (6.2-12.6) 



mm<Dv i 
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S. littoralis fci:Cft). nubilalistcft L-Cifc& tfcC rylA (c) ^ Cry 



1 C ± rtc 

JL w 40 «K Lr \*> 


t xt \ C / X A — cta^3&cn9£tt 
r y 1 V// A ^oy o n^^^/pp: 










LD50 (1) 


2 

\* ill *C il 5 ^ 


S. littoralis 


0. nubilalis 


CrylA(c) 


1000 


2 


CrylC 


70 


>250 


CrylC/A(b) 


20 


87 



Bacillus thuringiensisOiiU%(D%fc&?i§fe 



(1) 


mm 


ZmW&miWIf/cm 2 <Dng-e<DLD50 




S. littoralis 


0. nubilalis 


Kto 




981 


1.7 




Spo + « 


(758-1270) 


(0. 9-3) 


Kto (PHTF3-1C- 


CrylA(c)*JtfCrylC* 


25 


<4.2 


IRS-A) 


MftKto Spo + ft 


(13-50) 




Kto SigK" (pHTF3- 




11 


2.6 


lC/A(b)-IRS-T-A) 




(3-36) 


(0. 06-110) 




Kto ~ Spo" 8 
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[1114] 
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